Introdução: A anafilaxia é significativamente subdiagnosticada e o conhecimento médico acerca da mesma é precário. Pretende-se caracterizar a população de doentes e a abordagem clínica da anafilaxia no Serviço de Urgência.
INTRODUCTION
Anaphylaxis is a serious allergic reaction that is rapid in onset and may cause death.
1
Anaphylaxis is a frequent situation and its incidence is rising. Two studies conducted in the same county of the United States of America (USA), the first between 1983 and 1987 and the second between 2001 and 2010, demonstrated a rise from 21 to 42 per 100 000 person-years. 2, 3 Another USA study recorded a 101% increase in Emergency Department (ED) visits due to anaphylaxis between 2005 and 2014. 4 Despite this, both inpatient and overall mortality rates in the USA appear to have remained stable between 1999 and 2009, and well below 1 per million. 5 Data regarding the incidence and prevalence of anaphylaxis in Portugal are scarce and dubious, since there is a high level of underdiagnosis and under notification. The Health General Directorate, through the Clinical Standard no. 002/2012 of 04/07/2012 updated in 11/08/2015, required the registration of all allergy and adverse reaction cases, including anaphylaxis, in the Portuguese Catalogue of Allergies and Other Adverse Reactions (CPARA). 6 Data registered between 2012 and 2013 demonstrates an incidence of anaphylaxis of 11.2 per 100 000. However, even though this estimate can serve as guidance, it probably underestimates the real incidence of the problem. 7, 8 In essence, any agent capable of activating mast cells or basophiles can cause an anaphylactic reaction. 9 There seems to be a variation in the etiologic agents according to geographic distribution (Table 1 ).
According to worldwide epidemiology studies, anaphylaxis manifests mostly with mucocutaneous symptoms, associated with one or more symptoms from the respiratory, cardiovascular or digestive systems ( Table 2) .
The currently accepted clinical criteria for the diagnosis of anaphylaxis were first defined in the Second Symposium on the Definition and Management of Anaphylaxis by the National Institute of Allergy and Infectious Disease/Food Allergy and Anaphylaxis Network and later adopted by the World Allergy Organization (Table 3) . 1, 10 These criteria were adopted by the Portuguese Health General Directorate, in 2012.
11
Diagnosis is mainly based on clinical suspicion and confirmed by clinical examination. Laboratory tests can be helpful in establishing if the patient experienced an anaphylactic reaction. Marked increases in total tryptase are seen during an anaphylactic event, especially in subjects with anaphylaxis of sufficient severity to cause hypotension. 12 The best time to measure serum tryptase is between 1 to 2 hours after the onset of symptoms, and no longer than 6 hours after. 13 Portuguese guidelines recommend tryptase measurements in the initial management of anaphylaxis, ideally with three blood samples: 1) immediately after beginning treatment; 2) 1 -2 hours after symptom onset; 3) upon discharge or during follow-up.
The Portuguese guidelines for the initial evaluation and treatment approach of anaphylaxis are defined on Clinical Standard No. 014/2012 of 16/12/2012 updated in 18/12/2014, and summarized in Table 4 .
11 Also, all cases of adverse reactions to drugs, including anaphylactic reactions, should be notified to the National Authority of Medicines and Health Products, I.P. (INFARMED).
After the treatment of an anaphylactic reaction, all patients should remain in observation, since there may be either a recurrence of the reaction after the effect of epinephrine disappears or a biphasic reaction.
1 Clinically important biphasic reactions are defined as recurrent or new signs or symptoms of anaphylaxis without obvious re-exposure to an allergen.
14 Its incidence is highly variable, ranging between 0.4% and 18%. 14, 15 There is a significant underdiagnosis of ED events fulfilling the diagnostic criteria for anaphylaxis, which are frequently misdiagnosed, for example, as a mild allergic reaction. 16 In a USA study, only 43% of events meeting anaphylaxis criteria were correctly diagnosed and reported in the clinical registries. 17 Another American study determined 
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Considering the high importance of anaphylaxis and its ubiquity within clinical and surgical specialties, it is of utmost importance to approach this subject.
Globally, the aim of this study is to characterize the patient population and clinical approach of all anaphylactic reactions admitted to the ED of a tertiary care university hospital, and specifically, to describe the patient population as well as the diagnostic and therapeutic approach of patients admitted to the ED with anaphylaxis, comparing collected data with national and international data, auditing the com- 
Clinical characterization and approach
This is a retrospective study, based on a consecutive series of adult patients (≥ reaction, likely allergen, treatment, hospitalization time, outcome, follow-up) were obtained from the clinical records of each patient and registered anonymously in the database. The comorbidities were determined using the Charlson comorbidity index (CCI). 20 Functional status was determined with the Karnofsky scale. 21 The severity of anaphylactic reactions was classified using Ring and Messmer severity scale. Table 3 -Clinical criteria for the diagnosis of anaphylaxis 1, 11 Anaphylaxis is highly likely when any one of the following three criteria is fulfilled: 
Statistical analysis
Categorical variables are described as absolute frequencies (n) and relative frequencies (%). For continuous variables, median, percentiles minimum and maximum or mean and standard deviation (SD) are used, regarding the distribution. Comparisons between categorical variables are made using Chi-Square and Fisher exact test. For continuous variables, Mann-Whitney test and Kruskal-Wallis test are used. The significance level used is 0.05. Statistical analysis was performed using the software Statistical Package for the Social Sciences v. 24.0.
RESULTS

Clinical characterization and approach
Medical records of 972 patients satisfying the elligible discharge ICD-9 codes were analysed; 69 patients met the criteria for anaphylaxis. Reasons for exclusion included the presence of only mucocutaneous symptoms, respiratory symptoms, or gastrointestinal symptoms, exposure to a known allergen without clinical symptoms, intra-hospital anaphylactic reactions, or other conditions mistakenly coded as allergic reactions. The mean age was 43.7 years (SD 18.4; range: 19 -88 years). Females accounted for 60.9% of patients.
Based on the CCI score, 43.5% of patients had no comorbidities, 40.6% were categorized as mild (CCI scores of 1 -2), and 11.5% were categorized as both moderate or severe (CCI scores of 3 -4 and ≥ 5, respectively). Regarding the Karnofsky performance scale, prior to this acute episode, 79.7% of patients had no evidence of disease, 15.9% were able to carry on normal activity with minor signs or symptoms of disease, and 2.9% required assistance and frequent medical care.
The clinical features of the 69 patients studied are presented in Table 5 . Overall, mucocutaneous symptoms were the most prevalent, followed by respiratory, cardiovascular, and gastrointestinal features. Using the Ring and Messmer severity scale, 54 patients (78.3%) presented with grade II (measurable, but not life-threatening cardiovascular, gastrointestinal or respiratory disturbances), and 15 patients (21.7%) presented with grade III (shock or related symptoms). There were no recorded deaths in this study. The median onset time was 30 minutes [(IQR) = 30 (0 -60)]. In 43 patients (62.3%), no data regarding onset time was available in the registries. None of the 69 patients developed a biphasic reaction. There was no statistically significant association of patients' previous characteristics (age, gender, functional status or comorbidities) with the severity of the anaphylactic reaction ( Table 6 ).
The likely causative agents found in this study are presented in Table 5 . The most common category was food, followed by drugs, and lastly by insects. Causative foods mainly included fish and seafood. Drugs included antibiotics and nonsteroidal anti-inflammatory agents in most cases. Insects included bee and Asian wasp stings. No cause was apparent in 27.5% of patients. Of the studied patients, 44.9% had previously identified allergies, and, 
of these, 25.8% had the present reaction with a previously known allergen.
Of the 69 patients admitted with anaphylaxis, 22 (31.9%) received yellow, 44 (63.8%) orange, and 3 (4.3%) red Manchester triage colour at hospital admission. Overall, the median time from triage to first medical contact was 15 minutes [(IQR) = 15 (9 -31)]. The median time between triage to first medical contact was shorter for patients whose Manchester triage colour was more emergent, with median (IQR): 29 (16 -76) for yellow, 11 (7 -20) for orange and 12 (2 -38) for red (p = 0.001).
Overall, only four patients (5.8%) had blood collected for tryptase measurements. In these patients, only one sample was collected, and median time until sample collection was 14 minutes [(IQR) = 14 (4 -42)]. Regarding administered medications, 63 patients (91.3%) received corticosteroids, 59 (85.5%) H1-antihistamines, 15 (21.7%) H2-antihistamines, and 10 (14.5%) epinephrine. Of the latter, one patient self-administered an epinephrine auto-injector, four patients received epinephrine from the pre-hospital emergency team, and five patients received epinephrine at the ED. Epinephrine was administered intravenously in one patient, subcutaneously in two patients, and intramuscularly in the other 7 cases. The median time between first medical contact and epinephrine administration was 59 minutes [(IQR) = 59 (15 -82)]. Median surveillance time after epinephrine administration was 369 minutes [(IQR) = 369 (214 -426)]. Other therapies included intravenous fluids in 18 (26.1%), bronchodilators in 8 (11.6%), proton pump inhibitors or antiemetics in 9 (13%), and benzodiazepines in 4 (5.8%) patients.
In the 69 patients with anaphylaxis, median hospital stay before discharge was 239 minutes [(IQR) = 239 (168 -385)], with 67 patients (97.1%) discharged directly from the ED after the monitoring period, 1 (1.4%) admitted to the ED observation ward, and 1 (1.4%) admitted to the Intensive Care Unit. Upon discharge, 25 patients (36.2%) were referred to an Immunoallergology outpatient clinical appointment, and 16 (23.2%) were referred to their local general practitioner / family physician. Seven patients (10.1%) received or were confirmed to already possess an epinephrine autoinjector. Upon discharge, the most frequently attributed ICD-9 codes were: 995.3 Allergy, unspecified -56 (81.2%); 995.1 Angioneurotic oedema -5 (7.2%); 995.65 Anaphylactic shock due to fish -three (4.3%); 995.0 Other anaphylactic shock -three (4.3%).
Case notification
Upon contact with the Quality, Risk, Hygiene, Health and Safety Management Department of HSA-CHP, there were no registered cases of anaphylaxis reported within the studied period. While contacting the Ministry of Health Shared Services, it was ascertained that no registered clinical data was submitted to CPARA from HSA-CHP in this period. INFARMED provided a list of all cases of allergic reactions reported from HSA-CHP within the studied time frame and none of the cases from our study were reported to INFARMED.
Compliance with clinical standard
Using the parameters considered for the evaluation of compliance with Clinical Standard No. 014/2012 of 16/12/2012 updated 1/12/2014, the most achieved parameter was detailing in the clinical registry signs and symptoms referring to two or more systems (94.2%), followed by evidence that the known or likely allergen was removed (42.0%), and by making sure that, after the episode, the patient is referred to observation by an Immunoallergology specialist for confirmation of diagnosis and management (36.2%). Parameters with lower rates of achievement were maintaining the patient in observation for at least 8 to 24 hours after clinical stability was achieved (17.3%), early administration of intramuscular epinephrine (8.7%), and registering all cases in CPARA (0%). No cases (0%) had all (24) 3 (6) 2 (4) 15 (28) 3 (20) 8 (53) 0 (0) 0 (0) 4 (27) 0.267* *: Fisher exact test; # : Mann-Whitney test
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Medical knowledge
In this study, 117 physicians met the inclusion criteria and 75 (64.1%) returned the filled questionnaire. One form had incomplete data.
Of all respondents, 18 (24.0%) were physicians hired from an external company or directly by HSA-CHP to work exclusively in the ED, 29 (38.7%) HSA-CHP physicians from the Internal Medicine Department, and 28 (37.3%) physicians that work in the Emergency Room. Overall, 30 physicians (40.0%) were Internal Medicine specialists, 15 (20.0%) were specialists in another medical specialty, which included, in alphabetical order, Endocrinology, Gastroenterology, Infectious Diseases, Intensive Care, Nephrology and Oncology, 15 (20.0%) in Anaesthesiology, 14 (18.7%) in General Practice / Family Medicine, and 1 (1.3%) in Surgery. Of these, 44 (58.7%) were residents, 13 (17.3%) were consultants, and 7 (9.3%) were senior consultants. In the previous year, 44 physicians (58.7%) had contact with a suspected or proven anaphylactic reaction in an emergency setting.
Only 15 (20.0%) physicians confirmed that they were aware of the CPARA platform's existence. Of these, three heard about it in this hospital, four heard about it in another hospital, one on the Internet, one in a congress and one in a Health Centre; the remaining 5 did not know where they heard about it. Of all physicians, only 10 (13.3%) knew it was mandatory to register all allergy and anaphylaxis cases in CPARA, and only three (4.0%) knew how to make the registration. Only two physicians (2.7%) reported having registered a case in CPARA before and it was not on this ED. Of the 13 physicians who have heard about CPARA but never reported a case in the platform, five (38.5%) did not have contact with a suspected or proven case of anaphylaxis in the previous year; five (38.5%) did not know that the registry was mandatory, and 12 (92.3%) did not know how to make the notification.
Regarding knowledge of INFARMED notifications, 59 (79.7%) physicians were aware of the need to register allergic and anaphylactic reactions to drugs to INFARMED, 26 (35.1%) knew how to make that notification, and 14 (18.9%) had done at least one. Of the 60 physicians who never made a notification to INFARMED, 48 (80.0%) reported not knowing how to do it.
All physicians in this study agreed that more training was needed regarding this subject. Regarding the ways to provide physicians with the necessary information and increase notification rates, 74.3% elected as the preferred method creating a direct link for notifications within the hospital access platform, 59.5% training initiatives, 51.4% information by e-mail, 48.6% information posters within the ED, 44.6% information by SMS, 35.1% providing information within the hospital intranet, and 17.6% chose distribution of flyers with selected information.
DISCUSSION
From the initial sample of 972 cases fulfilling the ICD-9 codes selected, only 69 (7%) patients met the clinical criteria for anaphylaxis. This is mainly due to the fact that a specific code for anaphylaxis is missing in the ICD-9 classification. ICD-9 codes either consider "allergy" or "anaphylactic shock", which leaves out the rest of the spectre of anaphylactic reactions. For this reason, physicians have difficulty in attributing a specific ICD-9 code for an anaphylaxis event, and reactions such as mild allergic reaction are attributed the same code as an anaphylactic reaction. This issue persisted in the 10th version of International Classification of Diseases (ICD-10) but is being addressed in the forthcoming 11th version of International Classification of Diseases (ICD-11), with the ellaboration of a "Allergic and hypersensitivity conditions" section within the chapter "Disorders of the Immune System". This section will be divided in 8 subsections, including allergic or hypersensitivity disorders involving the respiratory tract, the eye, skin and mucous membranes, the gastrointestinal tract and of unspecified nature, complex allergic or hypersensitivity reactions and anaphylaxis. 23 The authors believe this will be a major improvement from the ICD-10 classification and will hopefully resolve present issues with anaphylaxis classification, with the end result of improving future audits and quality of care.
The mean age of patients included in the study was 43,7 years, which is in agreement with previous studies, that reported mean ages between 32 and 52 years, and lower than previous Portuguese reports (51.8 years). 7, 8 Females outnumbered males by a ratio of 3:2, which is similar to data reported by Brown et al 24 27 in Saudi Arabia, which had males outnumbering women by a ratio of 3:2.
Like other studies, mucocutaneous manifestations were the most prevalent, followed by respiratory symptoms. Mucocutaneous manifestations were not present in all patients, but patients with acute anaphylaxis may present without mucocutaneous features for many reasons, including treatment before hospital admission, the rapid onset of airway oedema or circulatory shock, or the spontaneous resolution of cutaneous signs. Regarding severity, our 21.7% incidence of severe life-threatening reactions is similar to the incidence reported by Clark et al 25 in the USA (22%), but lower than that reported by Brown et al 24 in Australia (42.25%). However, the severity criteria used in these studies were different, which may in part justify the differences found in the prevalence of severity grades.
Biphasic reactions can be rare, and none of our patients presented with one. There were no deaths in this study, like in many previous studies in Portugal and other countries. This may reflect an adequate and efficient approach of these situations on an emergency setting.
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Food was the main class of allergens in our study (34.8%), and had a minor representation in CPARA (4%). 7, 8 Drug hypersensitivity reactions had an important role in our study, but less than in CPARA (30.4% vs 87%). 7, 8 As expected, in Portugal insect venom remains a minor cause (4.3% in our study vs 3% in CPARA). 7, 8 No cause was apparent in 30.4% of our cases, which is similar to rates reported by Brown et al 24 (27%), lower than rates reported by Clark et al 25 (66%) or Alangari 27 (44%), but higher than in CPARA 7, 8 (5%). A pre-existing allergy to the etiologic agent was known in 11.6% of cases, two cases with insect stings and six cases with food. Regarding food allergies, a better explanation or reinforcement to the patient about the importance of avoiding the allergen is beneficial to prevent subsequent cases. Of notice is the fact that none of the cases of anaphylaxis to a previously known allergen were iatrogenic, which might reflect a good compliance of the medical community in researching the information concerning allergies to avoid prescription of previously identified allergy-inducing medications.
Regarding the patient approach, there was a significant lack of compliance with national guidelines. Despite the existence of a clear national recommendation for tryptase measurement in anaphylaxis 11 , tryptase blood samples were collected in a minority (5.8%) of cases, and only one sample was collected, ranging between three and 48 minutes after admission. The correct use of the tryptase test could be improved with the generation of a tryptase measurement option within the diagnostic tests, which would prescribe automatically the three samples needed, and the nursing staff would receive information about all correct blood collecting times.
With intramuscular epinephrine being considered standard of care for all patients with anaphylaxis, it is disconcerting that only 10.1% of patients received early intramuscular administration of the drug, either pre-or intra-hospital. As the initial approach is similar in all cases of anaphylaxis, information regarding management guidelines (Table 4) could be available at all ED or easily accessible on the computer programme for consultation when needed. Other medications administered were mainly corticosteroids (91.3%), within similar rates reported by Smit et al 26 (91.5%), and higher than those reported by Brown et al 24 (74.5%) or Lee et al 3 (64%) . The use of H1-antihistamines is in the range of previous reported values (85.5% vs 72% -94.5%), and the same was observed for H2-antihistamines (21.7% vs 1.42% -60.5%).
Despite there being no cases of biphasic allergic reactions in our study, its occurrence is well described in the literature, and patients should remain in observation for 8 to 24 hours, which was only achieved in 17.3% of cases. The proportion of patients discharged directly from the ED was higher in our study (97.10%), than in Lee et al 3 Although 10.1% of our patients received or already possessed an epinephrine autoinjector, which is higher than rates reported by Brown et al 24 (5.3%), it is lower than desirable. Only 36.2% of patients were referred to an Immunoallergology outpatient clinic, and 23.2% were referred to their local general practitioner / family physician, which is higher than reported by Brown, et al. 24 (23% and 10%, respectively), but still lower than acceptable. This rate of referral could be increased if, for example, when discharging a patient with a diagnostic code of anaphylaxis, an alert message box requiring scheduling an appointment would appear on the computer programme.
Considering that, in Portugal, it is mandatory to report all allergic and anaphylactic reactions to CPARA, it is appalling that only 20% of physicians in this tertiary care university hospital were aware of the platform's existence. Since none of the 69 anaphylactic cases studied was notified, we can presume that this might be due to a lack of knowledge regarding the obligation to report these cases and how to do it, which was confirmed by the survey done. Results were substantially better concerning knowledge of the need to notify reactions to drugs to INFARMED.
Most importantly, the quality of clinical registries requires improvement to make sure all relevant information is documented, and this need cannot be stressed enough within the medical community.
Taking into consideration the data found in this study, the authors think it could be of great benefit for the Portuguese medical community the future development of a national study evaluating physician's knowledge about anaphylaxis diagnosis and treatment. This is an ongoing concern of the Sociedade Portuguesa de Alergologia e Imunologia Clínica (SPAIC) that prompted the release, in 2018, of a clinical poster on the diagnosis and treatment of anaphylaxis, to be disseminated throughout the acute clinical setting.
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Limitations
Data regarding clinical cases in this study were collected retrospectively, and it is likely that some cases may have been excluded by the discharge ICD-9 codes chosen, and that some information in clinical registries may be incorrect or missing. There is no information regarding the possibility of the patient developing a biphasic reaction after discharge and going to another ED. Due to the method of choosing patients for this study, the incidence of anaphylaxis could not be determined. The fact that the patient reports contact with a specific allergen does not imply that it was the precipitant of the anaphylactic reaction, and so all allergens mentioned in this study are likely allergens. A consultation of the registry of a subsequent Immunoallergology appointment could provide more reliable data of this causative
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The sample of surveyed physicians was obtained from those working in the ED at the time of this study (March and April 2018), which was not the same period as the clinical cases included in the study. The answers reported by these physicians may or may not be representative of the knowledge of the physicians that, during 2015 and 2016, worked in this ED and were responsible for the approach and notification of the studied cases.
CONCLUSION
Data obtained from this study suggests that more knowledge regarding the National Clinical Standard for clinical management of anaphylaxis in Portugal is needed, with particular emphasis on detailed clinical records, epinephrine administration, tryptase measurement, Immunoallergology referral and CPARA notification. This can be improved through a pre-designed template for clinical registry, that includes a link to generate a tryptase measurement request with the three samples needed, and the nursing staff would receive information about all correct blood collecting hours; when discharging a patient with a diagnostic code of anaphylaxis or allergic reaction, an alert message box requiring scheduling an appointment for a Immunoallergology specialist would appear on the computer programme automatically as well as a direct link in the Emergency Department IT system, requiring the physician to report the case to CPARA and, in the event of a reaction to a medication, to INFARMED.
These recommendations could be summarized and distributed by posters or flyers in the Emergency Department, on the hospital intranet, by e-mail, by SMS or through practical training initiatives, to increase compliance and improve patients' prognoses. The authors also recommend the use of the SPAIC poster.
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